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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTDN 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the method of forming a plating circuit in the 
surface of substrates, such as a printed-circuit board, and the plating circuit formation method 
using especially light. 
[0002] 

[Description of the Prior Art]Generally the plating circuit of the printed-circuit board, i.e., a 
conductive pattern, is formed using nonelectrolytic plating. Conventionally, in nonelectrolytic 
plating, colloid of Pd(palladium)-Sn (tin) is one of those which are most widely used as a catalyst 
used. However, Pd serves as a catalyst of a plating reaction to the last, it is only helping 
adhesion with Pd and a field to be plated, and Sn blocks plating for advance of plating here in 
many cases. 

[0003]Then, after making Pd~Sn colloid usually adsorb and performing "Sn omission" processing 
called an accelerator, usually plates. First, the conventional describing [ above ] nonelectrolytic 
plating method prepares the substrate 1 which made the field 10 to be plated clarification, as 
shown in drawing 2 (A). Subsequently, in order to give Sn-Pd colloid as a catalyst to a field to be 
plated, the substrate 1 is immersed in Sn-Pd colloid liquid. Subsequently, if a plated object is 
picked out from colloid liquid, as shown in drawing 2 (B), that which adhered to Pd in the form 
where Sn adsorbed, on the field 10 of the substrate 1 to be plated will be obtained. 
[0004]Next, in order that Sn may remove excessive Sn as shown in drawing 2 (C) since it may 
block a plating reaction, it immerses a plated object in suitable accelerator liquid, and performs 
Sn omission processing. In accordance with a conventional method, nonelectrolytic plating is 
performed after completion of Sn omission processing. As shown in dr awing 2 (D) by this, Pd 
core as a catalyst acts effectively, and the plating coat 15 is formed. 
[0005] 

[Problem(s) to be Solved]However, in this conventional method, the problem is still left behind. 
That is, since immersion adsorbs in Pd-Sn, it is that a catalyst exists about a plating garbage as 
well as a plating portion. For this reason, if in charge of forming a plating circuit, in advance of it, 
plating resist etc. need to constitute a mask, and it is necessary to cover an unnecessary 
catalyst to circuit formation with this mask. However, in this method, a routing counter increases 
and it is connected with a large cost hike. 

[0006]That a catalyst exists eternally between resist and a substrate as other problems 
becomes the cause of reducing the electrical property of the product obtained. In a circuit 
formation part, although much Sn is removable at Sn omission process, Sn cannot be removed 
thoroughly but a plating reaction may be blocked. These two problems pose a very serious 
problem, when trying to perform more precise plating. 

[0007]Then, not using masks, such as resist, the method of making the catalytic activity of only 
the portion lose and making a circuit form with plating is also proposed by irradiating with light 
(JP,62-1 42785,A). However, in order for this method to take out a catalyst poison ingredient 
from a substrate and to make catalytic activity lose by optical exposure, the substrate is 
restricted to the polyarylene sulfide (PAS) constituent. 
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[0008]Since catalyst grant is performed by the same Sn-Pd colloid and SnCI 2 (SENSHITAIZA) as 

the former, and PdCI 2 (activator) processing, mixture of Sn is nonavoidable. Therefore, although 

the cost cut by skipping a resist process is possible, there is a problem in respect of the 
flexibility of a substrate, or an electrical property. This invention tends to provide the formation 
method of the plating circuit which does not need to use a resist mask and Sn, and is excellent 
in an electrical property in view of this conventional problem, and does not receive restriction in 
the kind of substrate. 
[0009] 

[Means for Solving the Problem]This invention makes a catalyst treating solution containing 
catalyst metal complex ion adhere on the surface of a substrate, and irradiates a base material 
surface using a pattern mask which has a circuit pattern which should subsequently be formed, 
Are the method of forming a plating circuit in non-irradiation portions which deactivate the 
catalytic activity of optical irradiation portions and immerse a substrate during a nonelectrolytic 
plating bath after that and with which light is not irradiated, and the above-mentioned catalyst 
treating solution, A complexing agent which has only a carboxylic acid group which can complex 
ion of catalyst metal is contained, and it is in a plating circuit formation method, wherein PHs are 
1-6. 

[001 0]A catalyst treating solution containing catalyst metal complex ion is used for what should 
be most observed in this invention, There are optical irradiation portions in deactivating catalytic 
activity and forming a plating circuit in non-irradiation portions of light, and using the above- 
mentioned specific complexing agent which has a carboxylic acid group (-COOH) as catalyst 
metal complex ion. 

[001 1]The above-mentioned catalyst treating solution contains a complexing agent which can 
complex ion of catalyst metal and which has only a carboxylic acid group. The above "it has only 
a carboxylic acid group" means being only a carboxyl group as a functional group with the 
capability to complex ion in addition to a skeleton which consists of C (carbon) and H (hydrogen), 
or an alkyl group. As a complexing agent only with the above-mentioned carboxylic acid group, 
One sort of benzoic acid, o-phthalic acid, meta phthalic acid, para phthalic acid, diphenic acid, 
1,2,3-benzene tricarboxylic acid, 1 ,2,4-benzenetricarboxylic acid, 1 ,3,5-benzene tricarboxylic 
acid, sodium acetate, malonic acid, and succinic acid or two sorts or more can be used. 
[0012]There are Pd, Pt, etc. as the above-mentioned catalyst. These catalyst metal is added, for 
example into a catalyst treating solution in a form of compounds, such as PdCI 2 , PdS0 4 , and 

chloroplatinic acid. As for concentration of catalyst metal in a catalyst treating solution, it is 
preferred as amount of catalyst metallic compounds (for example, PdCI 2 ) used to carry out in I. 

and about 0.00001-1 mol /. As for the amount of complexing agent (for example, phthalic acid) 
used in a catalyst treating solution, it is preferred to carry out in I. and about 0.00001-5 mol /. In 
less than this quantity, the surface amount of adsorption is insufficient, and if this quantity is 
exceeded on the other hand, an initial make-up of electrolytic bath is difficult. 
[0013]PH value of a catalyst treating solution is set to 1-6. If it separates from this range, a 
plating deposit to non-irradiation portions of light is not fully performed, and a plating circuit 
excellent in an electrical property cannot be formed. Addition of suitable acid or alkali can 
perform adjustment of PH value. 

[0014]In accordance with a complexing agent only with a carboxylic acid group which can 

complex this Pd 2+ ion, for example, phthalic acid etc., when using Pd, for example as a catalyst, a 

catalyst treating solution of this invention contains Pd in a form of Pd ion, and contains it. And 
this catalyst treating solution is made to adhere on the surface of a substrate. Adhesion 
methods of a catalyst treating solution include a method of immersing a substrate into a catalyst 
treating solution, or a method of applying a catalyst treating solution to the surface of a 
substrate. 

[0015]The above-mentioned pattern mask has a light transmission pattern according to a plating 
circuit which it is going to form. As a light used for the above-mentioned optical exposure, there 
are ultraviolet light thru/or visible light and light which can deactivate a catalyst in a catalyst 
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treating solution made to adhere to a base material surface is used. In this invention, arbitrary 
substrates, such as a glass-epoxy-resin board and an adhesives board, can be used as a 
substrate. 

[001 6]As nonelectrolytic plating, metaled ion and reducing agents, such as Cu (copper) for 
forming a plating circuit and nickel (nickel), are contained. As this reducing agent, there are 
hydrazine, sodium borohydride, formalin, hydroquinone, sodium hypophosphite, dimethylamine 
borane, etc. These reducing agents have a role in which return a catalyst metal ion in a catalyst 
treating solution which remains in a non-irradiated portion, deposit the above-mentioned metal 
for a catalyst, nothing, and plating circuit formation in a base material surface, and a circuit 
pattern is made to form. 
[001 7] 

[Function and Effect]In this invention, the above-mentioned catalyst treating solution is made to 
adhere to a base material surface, and it irradiates with light via the above-mentioned pattern 
mask on it. By this optical exposure, a certain chemical change will arise and a catalyst metal ion 
will be deactivated in that catalytic activity in the irradiation portions upon which light struck. 

9+ 

Next, the above-mentioned substrate is immersed during a nonelectrolytic plating bath. If Pd is 
mentioned as an example and explained as a catalyst metal ion here, in nonelectrolytic plating, it 

9+ 

will be returned by the above-mentioned reducing agent and Pd of the non-irradiation portions 
with which light is not irradiated probably will become Pd metal. 

[0018]And of work of this Pd metal, i.e., catalyst metal, plating metal, such as Cu and nickel, 
deposits in a base material surface, and a plating circuit is formed in it. That is, the plating circuit 
for which it asks into the non-irradiated portion by a pattern mask is formed. On the other hand, 
Pd complex ion in the portion with which light was irradiated is easily removed by acid, such as 
chloride and sulfuric acid. 

[0019]Thus, by using a specific catalyst treating solution and pattern mask, and an optical 
exposure according to this invention, classifying into the catalytic activity portion (plating circuit 
formation part) of a non-irradiated portion, and the inactive portion by optical exposure — after 
that — a catalytic activity portion — a plating circuit — public funds — a group is deposited 
and the plating circuit is formed. Therefore, it is not necessary to use a resist mask like a 
conventional method. 

[0020]Since Sn is not used as a catalyst component like the former, it is not necessary to 
remove this Sn and, and there is also no fear of a fall of the electrical property by Sn remains. 
Restriction of the kind of substrate is not received like the former. Therefore, according to this 
invention, the formation method of the plating circuit which does not need to use a resist mask 
and Sn, and is excellent in an electrical property, and does not receive restriction in the kind of 
substrate can be provided. 
[0021] 

[Example]It explains using draw ing 1 about the formation method of the plating circuit concerning 
the example of example 1 this invention. In this example, as first shown in drawing 1 (A), the 
catalyst treating solution 2 containing catalyst metal complex ion is prepared, and the substrate 
1 of a glass epoxy board is immersed into it. Then, this substrate 1 is taken out, it dries and the 
catalyst metal complex ion 21 of the catalyst treating solution 2 is made to adhere to the 
surface. 

[0022]Subsequently, as shown in drawing 1 (B), the pattern mask 3 is placed on the above- 
mentioned substrate 1, and it irradiates with light from the light source 30. The above-mentioned 
pattern mask 3 has the pattern 31 (by this example, it was cross-shaped in model and shown) of 
optical impermeability according to the circuit pattern which it is going to form, and the light 
transmittance state portion 32. By the above-mentioned optical exposure, the non-irradiated 
portion 26 and the optical irradiation portions 25 arise on the substrate 1. And in the latter 
optical irradiation portions 25, catalytic activity is deactivated. 

[0023]Next, as shown in drawing 1 (C), the nonelectrolytic plating bath 5 is prepared and the 
above-mentioned substrate 1 is immersed into this. Thereby, in the non-irradiated portion 26, of 
the catalytic activity, metal, such as nickel under nonelectrolytic plating bath, deposits, and the 
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plating circuit 51 is formed. On the other hand, metal does not deposit into the inactivation 
portion 52 of catalytic activity. Chloride removes the catalyst metal complex ion of this 
inactivation portion, for example. The printed circuit board which has a plating circuit for which it 
asks by the above is manufactured. 

[0024]The bath ingredient and the optical exposure conditions of a typical catalyst treating 
solution in this example are as follows. 
(1) Catalyst treating solution (PH=3.5) 

PdCI 2 0.002 mol/l. HCI 20ml [/I. ] methanol 20ml [/I. ] phthalic acid Condition 

light source of a 0.01 -mol [/I. ] (2) light exposure Extra-high-pressure-mercury-lamp 

irradiation time About 6-minute electric power 500W[0025]In order to adjust this 

catalyst treating solution, PdCI 2 was dissolved in HCI and the HCI acidic solution was obtained. It 

was made to dissolve in methanol and phthalic acid was also mixed with the HCI acidic solution. 

However, as it is, since Pd has configurated strongly by CI , NaOH etc. will adjust PH to 3-4. 

Usually, Pd tends to take carboxylic acid and a coordinate bond, and is stabilized. Below, an 
example is shown. 

[0026]The example 2 glass epoxy board was used as a substrate. The surface of this substrate 
was defecated by degreasing in order to guarantee good adhesion of a plating coat. Next, the 
whole substrate was immersed in the catalyst treating solution (PH=3.5) of the following 
presentation over 10 minutes. 

Presentation PdCI 2 of a catalyst treating solution 0.002 mol/l. HCI 20ml [/I. ] 

methanol 20ml [/I. ] phthalic acid 0.01 mol/l. [0027]The substrate was picked out from 

the catalyst treating solution after progress of predetermined time, and it was made to dry. The 
half of the substrate was covered with aluminum foil and it irradiated with ultraviolet light with 
the extra-high pressure mercury lamp from the upper part (irradiation time 6 minutes). Next, it 
was immersed in the nickel-plating bath (PH=5), and nonelectrolytic plating was performed. What 
diluted these 200 ml to 1 I. with pure water was used, using Shue Maher S680 (made by JAPAN 
KANIGEN CO., LTD.) as a nickel-plating bath. The temperature of the plating bath was 80 ** and 
plating time was for 5 minutes. 

[0028]Plating advanced in the non-irradiation portions on a glass epoxy board, and the uniform 
nickel film which is about 1 micrometer of thickness was formed in them. The boundary between 
this plating part and a non-plating part is clear, and it was shown that good plating of selectivity 
was obtained. The deposit of nickel plating was not accepted on the substrate with which light 
was irradiated. 

[0029]Subsequently, in order to evaluate the adhesion power to the substrate of obtained nickel 
plating, the tape friction test was done. That is, adhesive tape (1-cm width) was stuck to the 
nickel-plating coat, subsequently to the direction of 90 degree it exfoliated, and the existence of 
simultaneous exfoliation of a coat was inspected. Exfoliation of a nickel-plating coat was not 
generated at all, but the result checked having good adhesion power. 

[0030]In the example of three examples, it experimented in the propriety using the complexing 
agent of various compounds. In the experiment of this example, the technique of the statement 
was repeated in the Example 2 about each complexing agent, and was carried out to it. It 
evaluated about reactivity and selectivity under the valuation basis shown in Table 1 about 
obtained nickel plating. 

[0031]In Table 1, "reactivity" shows the ratio (surface ratio) into which nickel deposited in the 
non-irradiated portion. "Selectivity" irradiates with light and shows the ratio (surface ratio) to 
which nickel does not deposit into the portion into which nickel originally does not deposit. If it 
puts in another way, the cases (100% of undeposited rate) where the case (100% of undeposited 
rate) where nickel does not deposit at all was excellent as evaluation items "3" about 
"selectivity", and nickel deposits 100% on the other hand will be evaluation items "0." The 
measurement result at the time of using the catalyst treating solution (PH=3.5) containing each 
complexing agent is shown in Table 2. Table 2 shows that a complexing agent is a complexing 
agent in which what has only a carboxylic acid group was excellent in the molecule. Since EDTA 
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in said front (ethylenediaminetetraacetic acid) does not have only a carboxylic acid group in the 
molecule, reactivity and its selectivity are bad. 
[0032] 
[Table 1] 
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[Table 2] 
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[0034] 
[Table 3] 
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[Table 4] 
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[0036]In the example of a comparative example book, the same measurement as Example 3 was 
performed using the catalyst treating solution which is replaced with the catalyst treating 
solution of this invention, and is shown in Table 3 for comparison. The result is shown in Table 4 
like Example 3. Since the sample NoCI does not contain the complexing agent concerning this 
invention as known in Table 4, NoC2 and C4 have high PH, or since it is low, reactivity and 
selectivity are bad [four ]. Although PH is 7, said reactivity for plating circuit formation of NoC3 
is low. 



[Translation done.] 
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